cardiac contractility, we tested the hypothesis that perinatal rises in these catecholamines (and thus sympathoadrenal activation) was blunted with DCC, or ICC with a non-asphyxial cord clampto-ventilation interval.
GREATER SYMPATHOADRENAL ACTIVATION WITH LONGER CORD CLAMP-TO-VENTILATION INTERVALS AFTER IMMEDIATE CORD CLAMPING INCREASES HAEMODYNAMIC LABILITY AFTER BIRTH IN PRETERM LAMBS
The mechanism underlying varying degrees of haemodynamic fluctuations seen after birth following immediate cord clamping (ICC) at delivery is unclear. This study tested the hypothesis that such fluctuations were related to development of asphyxia with longer cord clamp-to-ventilation intervals, resulting in higher perinatal circulating levels of the catecholamines noradrenaline (NA) and adrenaline (Ad), and thus increased heart rate, blood pressures and cardiac contractility after birth.
Methods: Anaesthetized preterm fetal lambs were instrumented with 1) aortic (AoT) and pulmonary trunk (PT) micromanometers to obtain pressures, and the maximal rate of pressure rise (dP/dt max ) as surrogates of LV and RV contractility, and 2) an AoT catheter to obtain samples for blood gas and catecholamine analyses. After delivery, ICC was followed by ventilation~0.5 min (n = 7), 1 min (n = 8), 1.5 min (n = 9) or 2 min later (n = 8), with frequent blood sampling performed before and after ventilation.
Results: AoT O 2 content fell rapidly after ICC (P < 0.001), with asphyxia evident by 1 min. NA and Ad levels were progressively higher with longer cord clamp-to-ventilation intervals, with an exponential relation between falling AoT O 2 content and rising catecholamines (R 2 = 0.7). Elevated catecholamine levels fell after ventilation (P < 0.001), with surges after birth in heart rate, AoT and PT pressures, and AoT and PT dP/dt max having a linear relation to log e of these levels (R 2 = 0.41-0.54, all P < 0.001).
Conclusions:
These results suggest that 1) development of asphyxia with longer cord clamp-to-ventilation intervals after ICC results in progressively higher rises in circulating catecholamine levels, reflecting greater sympathoadrenal activation, and 2) these rises in circulating catecholamines during the cord clampto-ventilation interval contribute to increased haemodynamic fluctuations after birth. Background: Recent findings in preterm lambs suggest that immediate cord clamping (ICC) results in 1) rapid aortic O 2 desaturation in the cord clamp-to-ventilation interval, with asphyxia evident on blood gas analysis after 45 sec, and 2) rapid re-oxygenation after onset of ventilation (Smolich et al, J Appl Physiol 2015:118:675-83) . It is unclear if pulse oximetry can accurately track falls in O 2 desaturation after ICC, or rises in O 2 saturation with ensuing ventilation.
PULSE OXIMETRY UNDERESTIMATES DEGREE OF
Methods: Anaesthetized preterm fetal lambs (age 127 AE 2 days; term = 147 days) were instrumented with 1) an aortic trunk catheter to sample blood for direct measure of O 2 saturation (SaO 2 ) and 2) a Nellcor pulse oximetry unit (Oxi-Max N-600X) and left forelimb sensor (MAXNI) to non-invasively measure pre-ductal O 2 saturation (SpO 2 ). Fetuses were delivered and the cord clamped for 1 min (n = 4) or 2 min (n = 8) prior to mechanical ventilation. SaO 2 and SpO 2 were measured concurrently before ICC, at 15-30 sec intervals after ICC, and regularly for 10 min after ventilation, and the SpO 2 -SaO 2 relation analyzed using linear regression.
Results: Both SaO 2 and SpO 2 fell after ICC (P < 0.001), but falls in SpO 2 were substantially less pronounced (SpO 2 = 0.50*SaO 2 + 41, R 2 = 0.74, P < 0.001), with a SpO 2 -SaO 2 difference of 24.6 AE 12.9% (mean AE SD). After the onset of ventilation, SaO 2 and SpO 2 both rose (P < 0.001), but with a blunted rise in SpO 2 (SpO 2 = 0.58*SaO 2 + 36, R 2 = 0.90, P < 0.001) and a SpO 2 -SaO 2 difference of 1.7 AE 9.8%. Conclusions: After ICC, pulse oximetry underestimates 1) arterial O 2 desaturation in the cord clamp-to-ventilation interval, and 2) the rapidity of re-oxygenation after onset of ventilation. These findings emphasize the need for caution with use of pulse oximetry to monitor oxygenation at birth after ICC.
